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DETAILED ACTION 

Response to Arguments 

Applicant's arguments with respect to claim 1 have been considered but are moot in view 
of the new ground(s) of rejection. 

With respect to claim 1, the applicant argues that Miyake's capacitors 2154 and 2155 are 
not voltage dependent. The examiner respectfully disagrees. The applicant agrees that Miyake's 
capacitors 2154 and 2155 are voltage-controllable, but argues that they are not used as voltage- 
dependent capacitors. However, if a capacitor is voltage controlled then it's inherent that its 
capacitance is dependent on the voltage. The voltage could turn on or off the capacitor, thereby 
changing the capacitance, which makes this capacitance voltage dependent as well. Therefore 
these capacitors are voltage dependent. The combination of Miyake with Tomooka would affect 
the image quality by allowing a high load driving capability as well as a shorter rise time, 
therefore improving the image quality. 

The applicant argues that Tomooka refers to the fixed-capacitance capacitor as the pixel 
capacitor and one would be reluctant to apply varying control voltages to the pixel-element to 
change its capacitance. However, Tomooka already has one variable capacitor (Tomooka, figure 
5, item 7), therefore one would conclude that the addition of another variable capacitor would 
work. The combination of Tomooka and Miyake would allow for a high load driving capability 
as well as a shorter rise time and would provide the structure of two voltage-dependent 
capacitors, therefore given the functionality claimed. 

Therefore, the examiner respectfully disagrees with the applicant and the rejection stands. 



Application/Control Number: 1 0/567, 1 7 1 
Art Unit: 2629 



Page 3 



Claim Rejections - 35 USC §103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 1-10, 19-21, and 23-27 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Tomooka et al. (US Pat# 5909262/ or "Tomooka" hereinafter) in view of Kobayashi et al. 
(US Pat# 4432610/ or "Kobayashi" hereinafter) and Suzuki et al. (US Pat# 4621260/ or 
"Suzuki" hereinafter). 

For claim 1, Tomooka teaches an amplification circuit (Tomooka, column 2, lines 
36-38) comprising: an input to which an input voltage is provided (Tomooka, figure 5, 
item 4), a capacitor arrangement (Tomooka, figure 5, items 6 and 7), and a switching 
arrangement (Tomooka, figure 5), wherein the capacitor arrangement includes a first 
capacitor that is configured as a voltage-dependent capacitor having a first voltage- 
dependent capacitance (Tomooka, figure 5, item 7). Tomooka teaches the circuit is 
operable in two modes, a first mode in which the input voltage is provided to an input 
terminal of at least the first capacitor (Tomooka, column 4, lines 24-39). Tomooka 
teaches the switching arrangement is configured to receive a first gain-control signal that 
is arranged to change the capacitance of the first capacitor (Tomooka, column 2, lines 48- 
63). Tomooka does not teach a second voltage-dependent capacitor; however, in the 
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same field of endeavor, Kobayashi teaches a second voltage-dependent capacitor having 
a second voltage-dependent capacitance (Kobayashi, figure 7, items 80 and 82). 
Kobayashi teaches a second mode in which the switching arrangement causes charge to 
be redistributed between the first and second capacitors (Kobayashi, column 6 line 62 - 
column 7 line 33). It would have been obvious for one of ordinary skill in the art at the 
time of the invention to modify Tomooka with Kobayashi because the addition would 
allow for a higher resolution at less cost and with a simple construction. Tomooka and 
Kobayashi do not teach a second gain control signal; however, in the same field of 
endeavor, Suzuki teaches two capacitors each with their own control signal (Suzuki, 
figure 3, items 24 and 28). It would have been obvious to one of ordinary skill in the art 
at the time of the invention to modify Tomooka and Kobayashi with Suzuki because this 
would allow control of each capacitor separately which would improve the image quality. 

For claim 2, Tomooka teaches a switching arrangement includes an input switch 
for selectively coupling the input voltages to the capacitor arrangement, wherein the first 
mode the input switch couples the input voltage to the capacitor arrangement, and in the 
second mode the input switch isolates the input voltage from the capacitor arrangement 
(Tomooka, column 4, lines 39-50). 

For claim 3, Tomooka teaches at least one of the first and second gain-control 
signals change a voltage on a gain-control terminal of the first and/or second capacitor 
(Tomooka, column 2, lines 50-63) 
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For claim 4, Tomooka teaches the change in voltage is on the gain-control 
terminal of the first capacitor and results in a reduction in the capacitance of the first 
capacitor (Tomooka, column 4, line 45-48). 

For claim 5, Tomooka does not teach using two voltage dependent capacitors; 
however, in the same field of endeavor, Kobayashi teaches a circuit which uses two 
voltage dependent capacitors (Kobayashi, figure 7, items 80 and 82). Kobayashi also 
teaches a voltage on the gain-control terminal of each of the first and second capacitors is 
changed (Kobayashi, column 7, lines 1-33). It would have been obvious for one of 
ordinary skill in the art at the time of the invention to modify Tomooka with Kobayashi 
because the addition would allow for a higher resolution at less cost and with a simple 
construction. 

For claim 6, Tomooka teaches that the voltage across the first capacitor changes 
to reduce the capacitance of the first capacitor (Tomooka, column 4 line 40 - column 5 
line 3). Tomooka does not teach using two voltage dependent capacitors; however, in the 
same field of endeavor, Kobayashi teaches a circuit which uses two voltage dependent 
capacitors (Kobayashi, figure 7, items 80 and 82). Kobayashi also teaches a voltage on 
the gain-control terminal of each of the first and second capacitors is changed 
(Kobayashi, column 7, lines 1-33). Therefore it would have been obvious that a change 
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in voltage on the gain-control terminal of the second capacitor would also result in a 
reduction in capacitance. 

For claim 7, Tomooka teaches that the voltage across the first capacitor can 
change to reduce the capacitance of the first capacitor (Tomooka, column 4 line 40 - 
column 5 line 3). Tomooka does not teach using two voltage dependent capacitors; 
however, in the same field of endeavor, Kobayashi teaches a circuit which uses two 
voltage dependent capacitors (Kobayashi, figure 7, items 80 and 82). Kobayashi also 
teaches a voltage on the gain-control terminal of each of the first and second capacitors is 
changed (Kobayashi, column 7, lines 1-33). Kobayashi teaches the voltage on the gain- 
control terminal of the first capacitor is increased and the voltage on the gain-control 
terminal of the second capacitor is decreased (Kobayashi, column 7, lines 1-33). 

For Claim 8, Tomooka teaches that the voltage across the first capacitor can 
change to reduce the capacitance of the first capacitor (Tomooka, column 4 line 40 - 
column 5 line 3). Tomooka does not teach using two voltage dependent capacitors; 
however, in the same field of endeavor, Kobayashi teaches a circuit which uses two 
voltage dependent capacitors (Kobayashi, figure 7, items 80 and 82). Kobayashi also 
teaches a voltage on the gain-control terminal of each of the first and second capacitors is 
changed (Kobayashi, column 7, lines 1-33). Kobayashi teaches the voltage on the gain- 
control terminal of the first capacitor is increased and the voltage on the gain-control 
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terminal of the second capacitor is decreased (Kobayashi, column 3 lines 34-56; column 
7, lines 1-33). 

For claim 9, Tomooka and Kobayashi do not teach the gain-control terminal of 
the first capacitor controlling the input switch; however, in the same field of endeavor, 
Suzuki teaches the input switch is controlled by the voltage on the gain-control terminal 
of the first capacitor (Suzuki, figure 3, item 24). It would have been obvious to one of 
ordinary skill in the art at the time of the invention to modify Tomooka and Kobayashi 
with Suzuki because this would allow control of each capacitor separately which would 
improve the image quality. 

For Claim 10 Suzuki teaches the input switch includes a first transistor (Suzuki, 
figure 3, item 20) with a gate connected to the gain-control terminal of the first capacitor 
(Suzuki, figure 3). 

For claim 19, Tomooka teaches a circuit wherein the voltage dependent capacitor 
comprises a transistor with source and drain connected together. Tomooka and 
Kobayashi do not teach the gate terminal connected to the capacitor; however, in the 
same field of endeavor, Suzuki teaches one of the input terminals and gain-control 
terminal is defined by the gate and another of the input and gain-control terminal is 
defined by the connected source and drain (Suzuki, figure 3, items 20 and 24). It would 
have been obvious to one of ordinary skill in the art at the time of the invention to modify 
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Tomooka and Kobayashi with Suzuki because this would allow control of each capacitor 
separately which would improve the image quality 

For claim 20, Tomooka does not state that the transistor is a thin 
film MOS transistor; however, the examiner takes official notice that it was well known 
in the art for the transistor to be a thin film MOS transistor. It would have been obvious 
to one of ordinary skill in the art at the time of the invention to modify Tomooka because 
the use of a thin film transistor would decrease the weight of the device. 

For claim 21, Tomooka teaches an active matrix device comprising an array of 
device elements and circuitry for generating control signals for controlling the device 
elements, further comprising a circuit for increasing a voltage level of the control signals 
before supply to the device elements (Tomooka, abstract). Tomooka teaches an LCD 
with driving circuitry, which is well known to be an active matrix device which 
comprises an array of device elements. 

For claim 23, Tomooka teaches an amplification circuit (Tomooka, column 2, 
lines 36-38) comprising: an input to which an input voltage is provided (Tomooka, figure 
5, item 4), a capacitor arrangement (Tomooka, figure 5, items 6 and 7), and a switching 
arrangement (Tomooka, figure 5), wherein the capacitor arrangement includes a first 
capacitor that is configured as a voltage-dependent capacitor having a first voltage- 
dependent capacitance (Tomooka, figure 5, item 7). Tomooka teaches the circuit is 
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operable in two modes, a first mode in which the input voltage is provided to an input 
terminal of at least the first capacitor (Tomooka, column 4, lines 24-39). Tomooka 
teaches the switching arrangement is configured to receive a first gain-control signal that 
is arranged to change the capacitance of the first capacitor (Tomooka, column 2, lines 48- 
63). Tomooka teaches an active matrix device comprising an array of pixels and circuitry 
for generating control signals for controlling the device elements, further comprising a 
circuit for increasing the voltage level of the control signals before supply to the device 
elements (Tomooka, abstract). Tomooka teaches an LCD with driving circuitry, which is 
well known to be an active matrix device which comprises an array of pixels. Tomooka 
does not teach a second voltage-dependent capacitor; however, in the same field of 
endeavor, Kobayashi teaches a second voltage-dependent capacitor having a second 
voltage-dependent capacitance (Kobayashi, figure 7, items 80 and 82). Kobayashi 
teaches a second mode in which the switching arrangement causes charge to be 
redistributed between the first and second capacitors (Kobayashi, column 6 line 62 - 
column 7 line 33). It would have been obvious for one of ordinary skill in the art at the 
time of the invention to modify Tomooka with Kobayashi because the addition would 
allow for a higher resolution at less cost and with a simple construction. Tomooka and 
Kobayashi do not teach a second gain control signal; however, in the same field of 
endeavor, Suzuki teaches two capacitors each with their own control signal (Suzuki, 
figure 3, items 24 and 28). It would have been obvious to one of ordinary skill in the art 
at the time of the invention to modify Tomooka and Kobayashi with Suzuki because this 
would allow control of each capacitor separately which would improve the image quality. 
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For claim 24, Tomooka teaches storing a display pixel voltage on a storage 
capacitor, providing a voltage to the display pixel in dependence on the stored display 
pixel voltage, wherein the writing circuitry comprises the control transistor, the gate 
voltage of the control transistor being provided by the storage capacitor arrangement, and 
wherein the storage capacitor arrangement comprises the capacitor arrangement of the 
amplification circuit (Tomooka, column 4 line 40 - column 5 line 35, figure 5). 

Claim 25 is rejected upon the same grounds as claim 21. 

For claim 26, Tomooka teaches the device elements comprise memory cells, 
image sensing pixels, or display pixels (Tomooka, abstract). 

Claim 27 is rejected upon the same grounds as claim 1. 

3. Claims 1 1-18 are rejected under 35 U.S.C. 103(a) as being unpatentable over Tomooka et 
al. (US Pat# 5909262/ or "Tomooka" hereinafter) in view of Kobayashi et al. (US Pat# 4432610/ 
or "Kobayashi" hereinafter), Suzuki et al. (US Pat# 4621260/ or "Suzuki" hereinafter), and 
Miyake et al. (US Pat# 6788108 B2/ or "Miyake" hereinafter). 

For claim 11, Tomooka teaches that the voltage across the first capacitor can 
change to reduce the capacitance of the first capacitor (Tomooka, column 4 line 40 - 
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column 5 line 3). Tomooka does not teach using two voltage dependent capacitors; 
however, in the same field of endeavor, Kobayashi teaches a circuit which uses two 
voltage dependent capacitors (Kobayashi, figure 7, items 80 and 82). Kobayashi teaches 
the voltage on the grain-control terminal of the second capacitor is changed (Kobayashi, 
column 7, lines 1-33). It would have been obvious for one of ordinary skill in the art at 
the time of the invention to modify Tomooka with Kobayashi because the addition would 
allow for a higher resolution at less cost and with a simple construction. Tomooka and 
Kobayashi does not teach two transistors in parallel; however, in the same field of 
endeavor, Miyake teaches two transistors in parallel with each other with the gate of the 
second transistor connected to the one terminal of the second capacitor (Miyake, figure 
21, item 2155 or 2154). It would have been obvious to one of ordinary skill in the art to 
modify Tomooka and Kobayashi with Miyake because the addition would regulate 
current flow with the capacitor. 

For claim 12, Tomooka does not teach input terminals corresponding to the gain- 
control terminal of each of the first and second capacitor; however, in the same field of 
endeavor, Kobayashi teaches the input terminal corresponds to the gain-control terminal 
of each of the first and second capacitors (Kobayshi, figure 7, items 80 and 82). It would 
have been obvious for one of ordinary skill in the art at the time of the invention to 
modify Tomooka with Kobayashi because the addition would allow for a higher 
resolution at less cost and with a simple construction. Kobayashi does not teach a 
switching arrangement with multiple switches; however in the same field of endeavor, 
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Miyake teaches using multiple switches (Miyake, figure 21). Miyake teaches switches 
coupling reference, control, and input voltage to the terminals of the first and second 
capacitor (Miyake, figure 21 and figure 6c). It would have been obvious to one of 
ordinary skill in the art to modify Tomooka and Kobayashi with Miyake because both are 
semiconductor devices that can be used with LCD's and the addition of Miyake would 
allow a high load driving capability as well as a short rise time. 

For claim 13, Miyake teaches the first switch and input switch closed so that a 
voltage across the capacitors is dependent on the input voltage (Miyake, figure 21 and 6c) 
and where the second switches are closed and the output voltage comprises the voltage on 
the other terminals of the first and second capacitors (Miyake, figure 21 and 6c). 

For claim 14, Miyake teaches capacitors comprising thin film transistors (Miyake, 
column 25, lines 3-12). It is obvious that thin film transistors may be n-type MOS 
devices. 

Claim 15 is rejected upon the same grounds as claim 14. 

For claim 16, Tomooka, Kobayashi, and Suzuki do not teach an input connected 
to the input terminal of the first and second capacitors and respective gain-control 
voltages are coupled to the gain-control terminals of the first and second capacitors 
through respective control switches; however, in the same field of endeavor, Miyake 
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teaches an input connected to the input terminal of the first and second capacitors and 
respective gain-control voltages are coupled to the gain-control terminals of the first and 
second capacitors through respective control switches (Miyake, figure 6c, items 653 and 
654). It would have been obvious to one of ordinary skill in the art to modify Tomooka, 
Kobayashi, and Suzuki with Miyake because both are semiconductor devices that can be 
used with LCD's and the addition of Miyake would allow a high load driving capability 
as well as a short rise time. 

For claim 17, Tomooka, Kobayashi, Suzuki, and Miyake do not teach a shorting 
switch; however the examiner takes official notice that a shorting switch is well known in 
the art at the time of the invention. Therefore, it would have been obvious to add one 
between the terminals of the first and second capacitors, since such a modification only 
requires a mere addition of a well known component. 

For claim 18, Miyake teaches the first switch and input switch closed so that a 
voltage across the capacitors is dependent on the input voltage (Miyake, figure 21 and 6c) 
and where the second switches are closed and the output voltage comprises the voltage on 
the other terminals of the first and second capacitors(Miyake, figure 21 and 6c). Miyake 
does not teach a shorting switch; however the examiner takes official notice that a 
shorting switch is well known in the art at the time of the invention. Therefore, it would 
have been obvious to add one between the terminals of the first and second capacitors, 
since such a modification only requires a mere addition of a well known component. 
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4. Claim 22 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tomooka et al. 
(US Pat# 5909262/ or "Tomooka" hereinafter) in view of Kobayashi et al. (US Pat# 4432610/ or 
"Kobayashi" hereinafter), Suzuki et al. (US Pat# 4621260/ or "Suzuki" hereinafter), and Abe 
(US Pat# 5694369). 

For claim 22, Tomooka does not teach a latch circuit; however, in the same field 
of endeavor, Abe teaches an amplification circuit with an output data latch circuit (Abe, 
figure 1, items 6 and 7). It would have been obvious to one of ordinary skill in the art at 
the time the invention was made to modify Tomooka with Abe because both are 
semiconductor devices with amplification circuits and the addition of an output data latch 
circuit can improve stability. 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
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will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

5. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. Sano (US Pub# 20050018503 Al) discloses an amplifier circuit; Sano et al. (US Pub# 
20050017929 Al) disclose a pixel circuit and display device; Marr (US Pat# 4021788) discloses 
a capacitor memory cell. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to John Morris whose telephone number is (571)270-7171 . The 
examiner can normally be reached on Monday-Friday, 7am-3pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Amr Awad can be reached on 571-272-7764. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Amr Awad/ 

Supervisory Patent Examiner, Art Unit 2629 



